We have studied the effect of magnesia (MgO) addition (0, 5, 10, and 20 mol%) in zirconia at pH values (7, 9, 11). The magnesia doped zirconia (MgO-ZrO 2 ) has been synthesized by a co-precipitation method using ammonium hydroxide as a mineralizer. As-prepared samples were characterized by XRD, FE-SEM, and TG-DSC. The XRD results showed that the quantity of tetragonal phase was increased with increasing pH value during synthesis. On the other hand, a decrease in the crystallite size of tetragonal phase was observed with increasing pH value. Therefore, the FE-SEM micrograph showed a clear decline in the particle size with increasing pH value. As-precipitated at pH~11, the addition of 10 mol% of MgO showed nearly pure tetragonal phase with a crystallite size of ~34.16 nm.
Introduction
 Zirconia (ZrO 2 ) has attracted much attention due to their fascinating chemical inertness and mechanical properties. Based on these properties, ZrO 2 mainly used in biomaterials, refractories, catalysis, high strength tools, SOFC (solid oxide fuel cell) and thermal barrier coatings [1] [2] [3] [4] [5] [6] [7] . The ZrO 2 existed in three well-known structural forms: monoclinic, tetragonal, and cubic phase, which is known as the polymorphic form of the ZrO 2 . The monoclinic phase exists up to a temperature of 1,170 °C, the tetragonal phase from 1,170 to 2,370 °C, and the cubic phase from 2,370 to 2,680 °C. The melting point of ZrO 2 is 2,680 °C [8] . The most applicable phase of ZrO 2 is tetragonal and cubic phase because of the stability at high temperature.
The properties of ZrO 2 -based materials substantially depend on the type of structural phases. For instance, tetragonal stabilized ZrO 2 used to fabricate high strengthen tools or tough materials, whereas refractory materials needed cubic ZrO 2 .
Hence, the most encountering objective is the stabilization of tetragonal or cubic phase of ZrO 2 . The most efficient method to make tetragonal or cubic phase stabilized ZrO 2 is using low valence oxides as a dopant material. These dopant including CaO [9] , MgO [10] , Y 2 O 3 [11] , CeO 2 [12] , Al 2 O 3 [13] were used to achieve fully or partially stabilized ZrO 2 . Therefore, the properties of the doped ZrO 2 material strongly depend on particle size and surface area which is closely related to the fabrication methods [14] .
Besides, synthesis methods are essential to get stabilized ZrO 2 where co-precipitation [15] [16] [17] , hydrothermal [18] [19] [20] , sol-gel processing [21] [22] [23] , and ball-milling are most useful techniques. The co-precipitation method is simplest and costs effective way to obtain partially or fully stabilized ZrO 2 . However, the main difficulties in co-precipitation method are controlling the pH value to the phase stabilization of ZrO 2 . Davis et al. [24] reported that the tetragonal phase could be made at low (3-5) and high range (13) (14) of pH values using pure ZrO 2 by using co-precipitation method. However, they However, in th e obtained in this is due to l-milling. on the crysta nd (Fig. 3) t
